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(57) iim] 

mm] mco t m&mmmwt%-ftm-mix& 

[IHfc*R] fi*%t\ C: 0.005-0.05% . Si:0.05 
-0.5%. Mn:0.1~l%, Cr:10— 15% , Ni:4. 0—9.0%, C 
u:0.5-3%, Mo:l-3%. Al : 0.005-0.2%. N:0. 005-0.1 
Z. P:0.025%WT, S:0.015%OT. WftPFefcitf* 
^W^ltfe** 40C+34N+N i +0. 3 

Cu-1. lCr-1. 8MoS- 1 0£jftJ£U *«0 

t^f^ bfflOMt^**<6 0%-9 0%, a 



(2) *Smo-17 55 



C : 0. 005-0. 05%. 
S i : 0. 05-0. 5%. 
Mn : 0. 1-1 . 0%. 
P : 0. 0 2 5%fiJlT\ 
S : 0. 0 1 5%fiTF. 
Cr : 1 0-1 5%. 
N i : 4. 0-9. 0%. 
Cu : 0. 5 — 3%. 
Mo : 1 . 0-3%. 
A 1 : 0. 005-0. 2%. 
N : 0. 005%-0. 1% 

4 0C + 34N + N i +0. 3Cu-l. lCr-1. 
8Mo^-l 0 

1M MB* *m*-Xf1rA MB**** 1 ?. &MLv;l/ 
fyf^f hfflkW^ hffl^tt^#*#6 0% 

fill: 9 o%fitT. aoa^^-^-M Mrca*£ 

[|f*iI2 ] it^JS l fciE«<o«fc:igfc:. fifi%T\ 

Ca, Mg, REM(?)iaaK^{±2afii±$:^0. 0 
01-0. 3%*^4Cii:S:#ai:i-4HAtt. UK 

Ana 
*r) o 

h»*jh3 ] if m. i ett<ort#***i-siiifc*ti, 

¥fcfflK<0WfiR£#ftJtft. «IBJS4HflJfc^£3MSHlll 
It. Sfli-CiiKftJftLfcat. Ac, jSJiLL. *>o 

u soM-Tifldftttt^ffttc, Ac, *!iit. 4^ 

T':*-Xt-M b#$#8 0 %t^r-l»fiSOTT^M 
[00 0 1] 

im&m-tmmm) *ftmi±. wco 2 m-km. 



rni-ti><r>-ci>t. $4>t»u<tt. ?4#>£Ui#x# 

[0002] 

»S<o«fc*:(cjni-caa«:«»^x (CO, ) W 
* ( h 2 s ) . tm-i *y(cr ) fc£tf>JJMett<Z)jS 

LZtft*. ns-mmnt. ( 1 5o°m±.) iz&u 

[0003] #a»^x*^<*trii!i#iWrc{i^Bk 

LTfiltKWrJXbcOgUiHfcLTAI S I 4 2 0$|fc 
V^JtCMO. 2%£WL1 2 — 1 3%OCr£-&£ 

-f&v/i/r-yiM h*XTy^x$ra#j£<f$JB£*r<:^ 
4. L*>L1 2 0X:£JlLcDfiJ£fc&£i:4 2 0£liJg:£ 
LT 3 . iot 1 2 0'CIil±£>CO 2 mtHTXUC 
r £ 2 2-2 5 Sfr&frtS 2fflXf-:xbX»i#*i£ffl£it 

[ 0 0 0 4 ] }S# • #*#3Wrctt±iS Lfc J: o fcSiffl 

&kis#x if tp <o xtp < mffl%ffi.i&m «> #4-r s . s 

1 2 0°ca±c7)iliisgWi4' T*{#fcti f J: mm. C r 5- 2 
2-2 5%£*1-6 2fflXf-y^Xg9tff&B3*rC^ 
4. ZZ\X4 2 OiHi 2fflX-fy^Xi0<^4>F B 1Ofirae 
fit (20 0"COT««SCO 2 watffcBi, Srfeio 

SMrfcaaqjqt Las m%&x t «yMfit&<H ) t fits 

[0005] 

[fM&WSRfeLJ: 5 fc-rSHH] *56fflttl 2 0°C-2 
0 . 0 5 M P aJaTW«^bic*!W5Pi£tl.ill«4>'CO}* 

[0006] 

<s>nm%x\ 



3 



C : 0. 00 5 — 0. 0 5%, 
Mn : 0. 1 — 1. 0%, 
S : 0. 0 1 5%WF. 
N i : 4. 0-9. 0%, 
Mo : 1 . 0-3. 0%, 
N : 0. 0 0 5%~0. 1% 

£-£-*"U ^SfclEfcTCa, Mg, REM<01«!&^ 

(22«lli:£5*:*0. 001-0. 3%#*U SSfltf 

FefcJ: mSOTSftl* 1 4. & 0 . 

40C + 34N + N i +0. 3Cu-l. lCr-1. 

SMo^-1 0 

«miu m&txmjfrttitzmz. a Ci 
Txmumzmi . §£>£?j--xt-m h#*#6o% 

r y v xfficDWs.U&lz h I . 

[0007] 

fcisn* jar«jnji*f**(i:Mofc. hp*.. 10-15 

%<7)C r Zllftt ZMIZ-O^X ^ CSrO. 05%*)1C 
m$fltb1jt,ZN i Z4%lZLt, Cu£0. 5-3% 

ateaanrt & t KR#*£***+fc:*i its wai**^ 

L < &mzti& £ t £JV8f«l*Ai>i£ Us. 

[00 08] s&fcsi o-i *~>%<r>Cr*^-&thm<z 

OWt, c£0. 0 5%*»fcffi«U Ni£4. 0% 
jy±» Cu^O. 5~3%*JllUS«lfcMo£l. 0% 

- 3 %aant & t «swt«jjK*w*iwitt3^r l < 
n*zxufmtoxm&mz-fii l zteN i §s=4 o 

C+34N+Ni+0. 3Cu-l. lCr-1. 8M 

o a*- 1 o x o t < -f I. £ i tf&gx'hhz 

[0009] £ £>C«#f i: l/Ctf)5MEfc»£f 4fc*> 
t{±?S#f«ffiteT^J£^l*«8 0 k s i ( 5 5 1 MP 
a)H110ksi (861MPa) ^ieBfcfSff-f 



#^¥1 0-1 755 

S i : 0. 0 5 — 0. 5%WT\ 

P : 0. 0 2 5%WT. 

Cr : 10-1 5%. 

Cu : 0. 5-3%. 

A 1 : 0. 005-0. 2%. 

Mtt^WgUslillL WTO£i:^i3-5^. 

8 0 %K& 5 jaSWTOSST'#SMa £ ff -> fctt 

*4aOEiaT-CJ)MSitff 3 fcHWtt6***5 5 l MPa 
A>£>8 6 lMPa^fflfcAS£t3& { *>* 1 -5 7t. 
[0010] *<oi^3Rigg«£*fflv^S!MSgiift*t: 
J:S&&gT'?):t-Xx:M Mi-SwW^fcHl (Zip 
"f. ffl^fciPfli 0 . 02C-1 3Cr-6Ni-2M 

0-1. 5Cu-o. 02NMx$>i. zcom<D®mi 

hfflc9£ih9#*#*6 0%£Lt9 0%OTK=5r 

[0011] #»»iflyw>lfAtt. Mfc»7iJf A 

#1= • VA>rrt&LfciOfc^£>fc£>K*-iXt;SjS 

Lfcffl*ffi#*ft5eU £ft.£*8SfcLT£jSU:fc« 
X'$>%> . 

[0012] 10 — 1 5%C7)C r SiJ^OVvt: 
CSrO. 0 5%5fe}HtCffigit-i.ti:ttCN i Sr4. 0% 
CuSrO. 5— 3%^ilTt&i:^R^ (C 

o 2 ) izi}i£&*wzmiM&&tfmi<?!imzti& 

Jti5ijtTft»t^l.£i:* 5 ftI^ilTV^|>„ 120 

x:5tc«<oKR^ t £ < a&swwni o . 2 % c - 1 

r S <5» < r * fcftfc C U T C r Mftft 

5 £«J5ffl|ftHittS» WAiiSfcO. lmm/ylilT 

t^imt't. 1 5 0iCS:)Hi4i:Cft^ffi«LTC 
riSJfflnS-e-S/JffCtiA^Ococ rl ( 2 0%g 

<=S:S. S<9CfiC(c*»4"3«>CrJ|*aaDl-Si:7i 
[00 13] -e£T\ ffiCCCL. #tt<7)C r £iS#>fclH 

ccutNi »nK(^Ktnrt<6 1 1 5 o-ciyicoj&K-e 

tJgA3S* { 0. lmni/yOT^I>£i:*)* i -3Jt. £«0 
IfiCCLfclO-l 5XCritCutN i ^ft^iiJP 
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imjamzmmix^h. ©c^i^io-i 5% 

C r MlZC u 1 T J- h'^ffifl^lti3V^-CW 

OjRfc § 4>tN i t C u £}S£Ss2)D-f!. t TJ~ Y%% 

w&mmm:^ Lx^z>%M®&tf 1 ^-r-ffir 
n&tmsMcomww-yx'b*). ztihN max- 

[0014] £<OffiCKU C u t N i **^R!lDLfc 

1 o~i 5%cr«ts4>(=MoS:i%jauiaaiirt-6t 

itmM^JSAS^ffiffitt*^ L < it < & I. £ k #*> 
i^)ffiC(ct. CuiN i trMtefflatt: 1 0 
— 1 5%C rfKMo SSaiP-t S fc if K^M^lE^ 

£Jtffll/0>6. ~WXzx^vx®frWMtelfcftte'k 

fctefiT^S. -«tMo«W?Lfttt*|Sl±S*SCi: 

tt*U &IW£SittS:»«>"0>*. M o Sraanrf 4 i t 
izX *) . IBSlfflfctf*-^ *y<OR#»+tt£< *r* 

[0015] S^oro-b^-CfRRBllXttt filf fci-f 

t*4*WC**Ni 3M=4 0C + 3 4N + Ni + 
0. 3Cu-l. lCr-1. 8Mo#-l OiOi* 
*v>fc£BB<H«-C7x5>f hJ&WJSftTtf-^r-M 

[0016] ?ft#«ri Lt<Z)38JK£jl£-f *fc*fcli. 

Ac, fr^mm&&±.x'*-x'ri-4 

i>'80%i:^liaSiaK1HiLtSSt«i!!ii5:'fto 
fcf&fc:. «vvC3M83Bfl*Ttf-*T'*->f 6 0 

%fcfc*iMEOTTJR«yi£fr 3 ilSSfti&*i* 5 5 5 l M 

Pa*^86 lMPa^©BfcA€>£k* { £>* 1 -^. £ 

<om&£*%W%MtMT<n£?izimLX^&. zti 



fhO$H*s# 6 0 %&± 9 0 %JJIT fcfc 0 , » 0 

t Lx<m%.*m&.-$hztts i frti^tz. 
[0017] mz&Knmmmiz^xmzmm 

4 Mlffifc:-$-S<*>#fflJi(c$rD0. 05%£j@;LI>iC 
rM» s f<«L, WC0 2 
■C. **»KH*0. 0 0 5-0. 0 5%fcLfc. 
[0018] Si : ^K<7)^^^7C3lf*l)A { . 
0. 0 5%*}iT'«±^^*^+^-C'^<0. 5%5-S 

KB£0. 05-0. 5%£-f&. 

Mn : mmmmmmntMz^mcTmxhhtK 

0. l%*^i*OS&S#-Hi'"Cfc< l%£fi*.Ti6 
Jntrt*<^«MWHMirf*<OT, #**i5B£ 0 . l 
~l%fc^l>. 

[0 0 1 9] C r : C rfiV/l'fVt^ hJafVl/X 

* 5 1 oyofrffiX'iMf&mt-i-ttX'ZK .-ui5 %im 

LXm®tht~?)VTl'*lr4 h*ffllcLli< %&<7)X'±. 

iz-flcoiz 1 0 %liLh 1 4 £ i k tfSLt I 

[0020] A 1 : W&<r>tzMZ&Wj: : KMX'fo-oX'& 
0.005 %*ffiXUZ<D%}%tf-\-ftXt£ < , 

o . 2 %znz.x mtti t wzzm^irt&wm 
wzimixm\i£&T$ j £&cDx\ ^*juaitto. 

0 0 5-0. 2%kLtz. 

N : NlW-Xft-i h BJ&jiMX'b & ff)X'<£MX'h h 

tfo . o o 5%MftX"\tm§LX''?)v : f>v4 vmmz t 
ic<<^0. o. i%*njLXft&?&k&tt<7yffimk 

ft«T?*Wt, ttMSMZO. 005-0. 1 
%k?^X'b&. 

[002 1 ] P : W&*foT%it&KMX'bh<nX'±.m 
#**^0. 0 2 5%fcLfc. 

^•**^0. 0 1 5%bLtz. 
[0022] N i : ^-Xft'f HJBSjc#T"7/1/t> 

i»C0 2 ^tt^|6l±$-ti-2»* { , 4. 0%*j»"Ctt*O» 
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*ft&B£4~9%i:U:, Slfc L<(i4%~6%#jl 
Cu : Cui,N i t mifct-ATi- -i Yffi&Smr&FO 

n i kcom^mmizx 9»co 2 «Att*ifii±s-fr*<o 

gj§±cDTn -fe x iz & h arz^mm £ 

0. 5~3%tUc. SSKiiO. 5~2%#J:U„ 
[0023] Mo : Mo(i»C0 2 BtettJ)* WiffiS 

s cttfc&stli l %*>S-C1i-?-^*(i+^-C^< . 
3%£@;tSi:7x^ htf«W-<&9, MID 

[0024] Ca, Mg, REM : Ztl^i^-ftli, S 

tiSSMaanxttofiTSWilW-Sto-tftO. o. 0 

o i %*)i-c'Ji-e^JM*wr- : &< o . 3%zmix 
mot it* ffm^tmth cox- o. ooi~o. 3 

%tliz. 

[0025] fmtoJL&z&mz-f n i i 

i=40C+34N+Ni+0. 3Cu-l. lCr- 

1 . 8Mo*s- 1 o j: o • s.mmx-7x 

htftkf&ZtL&VTN i 1 0&±t Ltz. 

[0026] $ ^z&mimv>mjm&tz^T&<^ 

0%*^C0^(±^fE^A { 8 0 k s i 
( 5 5 6 MP a ) £$m<tr&X&mj&-1- h Z t 

HOks i<r>±M.*nx.&<r>X'6 0%tLh9 0%JilT 

[0027] ^Tti^acoissaitcov^Tt^i.,, 

1 0 a ^Ac, ^^SJ£T'«!« £ ff -5 i: 

<73^fttl^i,#ffl L-C5$S^ 1 1 0 k s i <7>±E8 ( 8 6 
IMPa) £ fc* Bflt^B5iIlJS^^-? T . 

oks icr>±mzMtz><, fe^Timscoimmco&g. 

8 0%(c^rSvaSiyTt Lfc. 



[00283 2mE<nmmmimvLtt'-x j Hr- 

/kfViM bffij&WWtUL. ftfKJtyja*l 1 Oks \(T> 

art IK. 

[0029] 

tz. z<7)mm^mLUzwmizxmm<Dmmm9 
fc*j{t6ssca«sfT->fc. 

[0030] HfiWtt« (RKttfifl. SISSIES) £ffi£ 
1-4H*Uil;mT»6. Oram, ¥ff»£S 2 4 m?* 

^ . t *:V?mmm*ft o tea 5 0 /* m * ttw 

[003 1 ] J£tt3RM£ (ttHfr3m*xftS 1 0mm) 
t±JP»a«2. SXyiintV^ftfcavvjSft-CAc, 

(iAc 3 zx'<r>mmmm*m:L . «*«?«)*-* 
[0032] MM&mfizmmizm&iM-kmib ix 

«±, IPS 3 mm. mi 5 mm. J|$ 2 0mm<7)i£§fcfrS:fiaRL 
X, 2 0 0?O:t-b?l'-r+?l£iM*#i±4MP 

a n&ft- X- Ax*** t 4 b naat l x . wmmmm 

?S^U:j& { . HRWKliO. l«/yJ3l"R)*£. 

[0033] SffiKft;4cS3%4'fc:&ft& S S CKMi 

ffofe. s scant Lxii¥mAW5\mMmi w 

fi3&6. 4mm. Wgff^S 2 5mm) ^^XL. 5%Na 
C 1 ^K"C 1 McOlfKt 1 McOftffi-^ h U ^A$:?F C -^L 
TpH:3. 5 KPS UriKfc: 0 . 5^EOH 2 S*'X 
SrtSW^-ltJt^T^Mie^Srffo^. j£^lti:9 0% 

[0034] 
[«1] 
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ai-i 









it 


















m & ® 


* fr 


* m 


» n 






fit 

m 


C 


Ma 


S 1 


C r 


N 1 


Cu 


A 1 


N 


p 


s 


Mo 








a * 


Aci A 




1 


0.02 


a so 


0.10 


13.0 


4.0 


L5 


0.02 


0.06 


a oi 


a ooi 


2.00 




6096 


6O0TCx3O£ 


1596 


S95t: 




2 


a 03 


0.50 


0.10 


13.0 


4.5 


2.0 


0.02 


0.06 


0.01 


a ooi 


2.20 




im 




20* 


aire 




3 


a ox 


a so 


0.10 


12.5 


6.0 


LO 


D.02 


0.06 


a oi 


a ooi 


2.70 


66(TCx3G$} 


8096 




2596 


580C 




4 


a 02 


a so 


0.10 


115 


7.5 


L5 


0.02 


0.06 


a oi 


a ooi 


3.00 




6096 




2096 


555*0 




5 


a 03 


a so 


0.10 


no 


6.0 


2.0 


0.02 


0.06 


a oi 


a ooi 


2.25 


860T:x3D# 


6096 


530tx$0# 




575"C 




6 


a oi 


0.50 


0. 10 


12.5 


4.5 


L5 


0.02 


(LOG 


a oi 


a ooi 


2.00 


560X:x3(m 


7596 


580Tx3Q£ 


3096 


575^ 




7 


0.02 


0.50 


0. 10 


110 


6.5 


10 


0.02 


0.06 


a oi 


a ooi 


3.00 


540tx30^ 


7096 


6l(TCx30£ 


4096 


585TC 




a 


a 02 


a so 


0. 10 


13. 5 


5.0 


1.2 


0.02 


0.06 


a oi 


a ooi 


LS0 


B60rx30» 


8096 


60mcx30^ 


3596 


575t: 




g 


a 01 


0.50 


0.10 


14.0 


6.5 


L5 


0. 02 


0.06 


a oi 


0.001 


2.20 


67Q1Cx3Q£ 


8096 


620Xx3O» 


2096 


53(TC 




10 


0.03 


0.50 


0.10 


13.0 


5.5 


2.2 


0. D2 


0.0B 


a oi 


a ooi 


2.75 


650^X30^ 


8096 


600°Cx30£ 


1596 


585T 




n 


0.01 


a 50 


0,10 


12.5 


45 


1.5 


a 02 


0.06 


a oi 


a ooi 


2.00 


660HCX30JJ 


6596 


60flncx3O^ 


1596 


590TC 




12 


ao2 


aso 


0.10 


14.0 


7.0 


2.0 


0.02 


0.06 


a oi 


a ooi 


2.50 


fi7(rtx3fl& 


8096 


61(ncx30^ 


1596 


600"C 


m 


13 


a oi 


a so 


0.10 


13.0 


&5 


1.3 


0.02 


0.04 


a oi 


0.001 


2.40 


640tx30» 


7596 


fi00tx30£ 


2596 


555r 




14 


0.03 


a so 


0.10 


12.0 


15 


1.6 


0. 02 


0.05 


a oi 


a ooi 


2.20 


660ncx30ft 


8096 


590 € Cx30# 


2096 


58DTJ 




15 


a oi 


0.50 


0.10 


12.8 


5.5 


1.0 


a 02 


O.04 


a oi 


0. 001 


L80 




6596 


59(TCx3Qft 


2096 


555t: 




16 


0.03 


0.50 


0.10 


12. S 


15 


L6 


a 02 


0.04 


a oi 


0.001 


2.00 


64tTCx30& 


7096 




1096 


575t: 


m 


17 


a 02 


0.50 


0.10 


13.5 


6.0 


2.1 


0.02 


0.04 


aoi 


0. 001 


2.10 


660^x30^ 


6596 


60(TCX30^ 


096 


eoor 




18 


0.03 


0.50 


0.10 


12.5 


15 


2.6 


0.02 


0.02 


a oi 


a ooi 


LB5 


66(TCx30£ 


6096 


6001Cx3O# 


2596 


535T 




19 


0.03 


0.50 


0.10 


13.7 


as 


1.3 


0. 02 


a 02 


a oi 


a ooi 


2.00 


640ncxgoa 


7596 


S95tx30£ 


096 


595*C 





[0 0 3 5] [312] 

£1-2 



ft 




CO, ft& 


0. 051Pa 


& a 








N i 3fi 


2 0 0X3 


H* S 


YS 


TS 






m 




C. R. 


pI3. 5 


(MPa) 


(MPa) 


(%) 




i 


-9. 71 


0.085 


N. F. 


800 


970 


70 




2 


-9. 92 


0.075 


N. F. 


795 


975 


75 




3 


-9. 87 


0. 085 


N. F. 


805 


980 


70 




4 


-9.46 


0. 080 


N. F. 


795 


970 


75 




5 


-9.61 


0. 090 


N. F. 


840 


980 


82 




6 


-9.96 


0.075 


N. F. 


810 


970 


80 




7 


-9.76 


0. 080 


N. F , 


810 


980 


78 




8 


-9.89 


0. 080 


N. F. 


815 


970 


75 




9 


-9.97 


0.090 


N. F. 


810 


965 


80 




10 


-9.85 


0.020 


N. F. 


825 


970 


85 




11 


-9.96 


0.050 


N F. 


790 


959 


88 




12 


-9. 46 


0.085 


N. F. 


815 


965 


70 




13 


-9.97 


0.095 


N. F. 


812 


954 


80 




14 


-9. 90 


0.098 


N. F. 


825 


975 


75 




15 


-9. 94 


0. 100 


N. F. 


B20 


980 


70 




16 


-9.92 


0. 040 
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